Rational proteomics I. Fingerprint identification and cofactor specificity in the short-chain oxidoreductase (SCOR) enzyme family.
The short-chain oxidoreductase (SCOR) family of enzymes includes over 2000 members identified in sequenced genomes. Of these enzymes, approximately 200 have been characterized functionally, and the three-dimensional crystal structures of approximately 40 have been reported. Since some SCOR enzymes are involved in hypertension, diabetes, breast cancer, and polycystic kidney disease, it is important to characterize the other members of the family for which the biological functions are currently unknown. Although the SCOR family appears to have only a single fully conserved residue, it was possible, using bioinformatics methods, to determine characteristic fingerprints composed of 30-40 residues that are conserved at the 70% or greater level in SCOR subgroups. These fingerprints permit reliable prediction of several important structure-function features including NAD/NADP cofactor preference. For example, the correlation of aspartate or arginine residues with NAD or NADP binding, respectively, predicts the cofactor preference of more than 70% of the SCOR proteins with unknown function. The analysis of conserved residues surrounding the cofactor has revealed the presence of previously undetected CH em leader O hydrogen bonds in the majority of the SCOR crystal structures, predicts the presence of similar hydrogen bonds in 90% of the SCOR proteins of unknown function, and suggests that these hydrogen bonds may play a critical role in the catalytic functions of these enzymes.